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mher cre trirrks atcut tre 2roc2ss ¢f irteractive aetucecinte the tacks
that ~Lst ce rerfoervec fall rcuchly inte the fcllowine catecories: 2a

This cetuocer recocrizes these furcticns and 1¢ orcenized reccularlys
with secarate asccules fcr each c¢f these furcticrse 2k

T Lot 1876 frcrrarrers? Cuice tc tre CTebuccer
“eneral Irfcrration
.rat Is Zericcire Arc The 3Jrnanizatice ©f This CTetuccer

m

LEELINTE 2NC ToE ORGCAMIZATICN QF THIS DEcUCHER 2

the (ser (tre crccrammur whrc is coinc tne cehuccirc) must ce atle
te scecify ar acticr tnat Fe wiches pertormecs

tnis Lser tuncticnal sgecificatior 7rust be *translatec 4ntc a call
cn sgecitic ceruccer rcutiness

these ceruucer rcutires must e acle to reac anc write the tits of
tne srocrar beirc gekuccedy anc ke able to read anc mocify the
state ¢t the prccrear teing ceduccec;

these cits frorm the crncrare arc the prcurar®s state drforraticr,
7ust te interprctec in 3 marrer that will Se meanincful te the
Lsery arc ir a vsnrer corsictent with tre Llzroucce tre praocrar is
warftter ip;

anc firatlyy t*e resulting frterpretaticnse rust be presentec tec
the Lsere. .

Thusy trere exists z cehuzcer frontend mocdule for all
cormirication with tre user. This rmocule ccrsists c*y arcrc cther
rartse & Cemrranc Larcuace Irtercreters 3 nrermar that recresents
the c¢errancs ot the cecucgere arc ccmaunricatiorn coce for
comrindicatinc user scecifiec cormards t2 the rest of the cetuccer
arc fcr receivirce informaticr fror the rest c¢f the cebuccer for
cdszlay to tre ucere

There exists a ceoucger afscatcher (CD) mociLle that receives
furctiorzl comrara cspecificzticrs frcm the frcnteno anc calls
varicus routires tc imclemert these recuests anc transmit user
reardirsfLl results cack to thre frcrtence

There 2axists ar cperatinc systsr mccule (0SM) with responsikility
for rezcir, érc wrttirc the tite ara state ‘rforrmation of thre
gracram ted‘rc cetuccec.

There existe 2 Llizncuasce rocile (LV) tor interpretinge the bits 2ra

stite Yrtorratisr et tre dracrar tedra cetuccec in a marrer ﬁ
¢ocrcprizte to tre Llzncuage that tre prcarar was writtem ir enc
¢

n
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i¢ Aceil 197¢ Srccrarrers® Guice tc the Cehuccer
;eneral Irformaticn
«rat Is Cebuccinc Anc Tre Crcanizaticr 0f This Detuccer

gcorecgcriate tc tre machire zra creretire system on which the
creccrar s runnirce i

44th the use af t-is mccular argrcachs alonc with well defirec arnc
: putlisrec functicnel scecifications for each mcculc anc fer
E inter=-rccule carmunications the fcllowing benetits becore feasible: 2¢

és lere zs eack rocule conterns to its functional scecificastions
gnc comrunicaticr stancardsy i1t can implemert tts furnctiors in any
marrery 2nc in ary lancuages it chccses;

it fs. ccssitle tc 2ynamically cluz in 2rc cut frafvicual mcculese

e - il i

It is tris acgrcach that enables the cebuczer tc be extensitle anc to
“re all thirgcs to everytocy". Consicer the fcllewira: ' 2¢

: & *‘rcrtera rocules Fo that 4rplements a specific cormanc larcuage
i cisciolire;
!

& cetuccer ciscatcher moculee £3

an CSYy YOS”e for the reacirce anc writirg ct bits arc state
: infcrratior cf crecrems written for machine znd cperatinc syster
: v ;

‘ a LYy YLMy tor the intercretinc of tits anc state informaticr cf
E crccrars writter in lanquace X3 anc

& crccrame FXy written in larovece X to run cn machire ara
cgeretirc syster Yo

The 4 mcculesy Fg Co YCSMy anao XLMe provice all the incredients
E neecec tc cehuc prccrear Psf, ANcw i1f we have 2 rrocramy FMe writter in
Larcuace N to rum ar meehine arc operatinc system Yo anc we have &
LMy NLMy “cr the interpreting cf bits and state informationr of
precrems writter 4r Lanzuage ‘e then all we Fave to do to detuc
procrar Fhy s to reclace the YLM with the NL“, This same crocessy
of replécireg rmcculecs enracles Ls tc cetuc rot crly craocrams written
| in cifferert Larauaces cn the same mactiney but cy replacirc the CS¥,
| we car eglsc detuc crocrame rurningc on cifferent machines anc
operatirc systers, 2e
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Scre Inftfal Terminolecy

INITIAL TERY INQLCEY

The follcwira terms will te usec trrcurhout this cccument (hepetfully
fr 2 ccrsistert marrer enc witr their cenerally acceptec meanfrgs):

z user s & Purar ceinc who wiskes tc cc scne debuccincs

the vser will irteract with the cebucger tn real time thrcugh &r
jrteractive terrinal (as ogpcsec tc usirc cercs for example)s

¢ crccrer 4s a secuerce of computer dnstructicnss
]

the tern routine will te usec tc refer tc either a rcrocecure or a
corcetires

2 prcecess ic an instance of a procram that is rurnine on sore
cerceter anc thus has state infcrmaticn asscciatec with ite anc
F2s cres arc orly cre procram ccunter (FC) éssoctatea with 1t

a crccess also mas associatec with it ar acdcress spaces this
gccress scace refers to the locical acdresses avatlable tc the
grocess asnc caes not refer tc physical remerys

the term tarcet crccess tor current target prccess) will refer to
the grccess whicr is currently teinc cdetuagec by the debugcers,

the terrs cetuccer frortenc or frontena process or simply frertena
refer tc trat crccess (or trat part of the cebucager) which is
resccreitle for dinteractinc with & user.

the terr frcrterc machine refers tc the Locical machine cn which
the cesccaer frcrterc process fc currently executince

the terrs cetuccer nackend cr tackend osrocess nr simcly tackenc
refer tc trat prccess which is compcsec of the Cle the LMe Lnc the
CSYe

(]
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Ccrmunicaticn within Thke Detuccer

Al

MMyNICATICN WITHIN TEE CEEUGCEX

4

Several ccrruricaticn catks @ax*cst in the cebuccinc envirorrent we are
talkirme zbcLte Trere is 2 communication gath tetween a callinc
prccesse rcrmelly the cetuccer frertence arec tte cetuccer tackerc (or
more scecitically the cecuccer afscatcher; this will te referreac tc
as frerterc-buckerc corruricaticn}i threre ere communicaticr oaths
amcrc tre I mccules comprisinc the cackend (which will te referrec to
as irtere-rccule currurication); trere are commiricaticr oaths between
roLtires withir one mecule (intra-rocule ccrmurication)s anc trere is
a ccmmericetion catk tetween the cebucaer backerd ancd the tarcet
prccess (referrec tc as tackenc-tarcet cormunicaticn)e.

FRCNTENC-EACKENC CCMMUNMICATION

Corruriceticr cver tris catr will ccnfocrm tc SEZFE (Stamd aAlcre
FrertEnc) ccrmunicetion protccol standarcse 2LL corrunicatice
‘ror the frcrterc tc the backenc is actually received by ore
routine in the cebucger disgatcter. This rcutire will ccnvert atl
“rnesseces® receivec into interrel cetuncer fcrmat (ciscussec
telcw) 2rd ther call the apgropriate rcutinese Similarly, ell
corrLnicaticr *rcm tre backerd to the franterc goes thrcuchk a
small rnurter ot routines thzt ccnvert from internal cebucger
torrzt tc NSw cecrmunication sreotocol starcarcse

INTER=MCCULE CCMMUNICATION

ALL drteremccule cormuricaticn rust conforr to dinterral cebucger
formete Tris i1s cdiscussed telowe

INTRA-MCCDULT CCMMUNICATICON

Intrz-mccule corrunication stancarcs are the recronsibility cf the
inaivicial rcculess Ore gt the terefits cf thics mocular agcgroach
ta the cepuccer is that the actual cetzdle cf thre imclementaticn
cf frcivicual rmccules is 0f ro corcern to tre other morulese.

Thusy a rocLle can acort whetever stancards for itself trat it
warts as Ller: cs it meete f§ts tunctional scecs and canfcrmesy where
recessaryy tc ccrmurication starcarcs fcr cermuricatine with cthrer
roculese

Intrz=mccule ccrrunicaticn fcr the debuccer dispatcher Tccules the
L1C lancrace mociules thre JOVIAL Lanauacc mociley anc the TEANEY
cceretirc syster mccduley corforr to internal cecuccer fcrmat,

om
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ieneral Infcrration
Corruricaticn “itnin The Cebuccer

JACKEVC =TARGET CO-YUNICATIAN e

In crcer t< ceuL: ary crocess ir an interactive ranrers there iz a
small set of priritive functions thet =ust te orcviced either ty
the tarcet crocesssys cr by a crccess that has control over tte

3 tarcet crocess. These functions incluce such tkincs as reacinc cor
aritirc the agcress space ot the teraet processy etce

(See the apcercix fcr a ciscussicn of these zrimitivesa)

The CSY (arc orly the 0S¥) 3¢ respensicle fcr cetuccer
corninicaticr with the tarcet crocesss It is expected that as
well as kFaving cifferert 0SV¥s fcr the cebugcine of processes cr
cifferert machinms, there msy also re aifferent prctccols fer
cerrericaticn cetween CSM™s sra tarcet crocessese.
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SEXERAIL COMMEATS CN MCSULES =

Since tre ccmzuter fielc ras rct yet acnievec true macrine
incecercerce rt crccrermine Llaroucces (to the zuthcer®s kncwlecce
anysay)y 2ach rocule 4s writter to run in a2 scecific ervironmert ttrat
incluces tre Tachire arc the creratinc system the roadule will te
executirc Lrcere TFuse there s 3 CC rmodule written tc run ir a
TENEX ervironrerts anc & cifferenty but furcticrally icenticaly CO
mocule tc rur urcer ar CS/350 ervironmente Alcscy there is a L10 LM
to rur urcer TENEXe anc 3 cifferert L10 LM to te run urder ar CS/2€0
envircrr Le

($1]
M

It is strcrcly reccrmencea, anc existinzs cebuccer rccules fcllecwn tnis
reccmrercatiaony thkzt mccules ¢ arcanizea 2lonc the followina Lines: St

MociLles shoulc ce writtern ir a Fich Level lzrcuacee anc preferatly
cne that 4s zvailatle to more ttan cne rachire anc coeratinc
system ervircnrent.

€act mccule sheuld consist cf tre follcwinc 2 major carts:

2 part that is irceperdert of the machine anc orcerating system
trat the rociLle is to rur one This woulc incluce any ccce
written in the hich level larcuace trat wculc rur recazrcless of
what ervironrent the rocile «ere runnin? under. For exarples
2ar arithretic statement in ary lancuace is lLikely to comrgile
arc run successfully in zry environmert that supocrts the
scecific hick Llevel Llancusce.

A cart trat 4s cepercent c¢cn the rachine erc creratin: syster
trat the rocule 3¥s to rur ones This inclicdes any coce that
wculc have tc be reconaec to run in a cifterert ervirorrert.
Fcr exarclees any 1/0 coce weoild most Likely have to be
rewritten i¥ the mocule were to be run ir a3 cifferent
ervircnrert.

Tre purccse of these recormencasticrs is tz try to minimnize the amcunt

ot wcrk reecec tc transport the detuccer from cne ervircnmert tc

ancthers Ir ccciticny 4t has heer fcura that ccce oraarizea alcnc

these lires 4s easier tc maintain and rodify. Se
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THE LANGLUAGE CF TRE CEIUGGER AND CESUCGGER FORMATS

THE FRINTENC

The rcetuiccer cranmar is specifieu ir CMLe Farsefunctions ara
selecticr rcLtirese neeced tc aLcment *the grammary are written 4n
L1Ce 2rc cortarr tc the starcarcs for paersefunctions anc selection
routirnes.

TRE 3aCKENC

The cecucaer discatcher (tc ce run uncder TEREX)y the L10 larguace
rccule (tc te rur urcer TENEX)e the JOVIAL language mocule (tc te
rur urcer TEAEX)y anc the TEAEX operating syster mocule (alsc tc
run uncer TENEX})e are currertly written in L10.

The internal debucser farmat currently confcrms to L1C cenventicns
for:

tte invacaticr cf rcutines,
tre pessirc ¢t arcurerts anc the returnirc ot resultsy,
arc trhre referencinc of asta structures acrose moculese.

Thie cces nct rean, howevers thet a LM or 2r 0SY carnot te written
ir 2 larcuace ctrer than L1Ce A LM or an 0SY car be writter 4r
any lancuace as Lenc as all interemcoule ccrrunications all cata
structures that will be referencec ty other rocules, anc all
referencinc ct czta structures in cther mociLless cartorm te the
cecvccer forratse 1e¢e L10 ccnventionse.

62
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Cispatch Tarles

ZESPATCER TRBLES

Sirce mzer 7ocule ir tre cehuacer 3s cesicrec tc te relatively
selteccrtairec arc to te cyramically lcadec arc unlcacec as neececy a
meckarisr 3c recuired tor cre rcdule to ottain the address ct 3
reLtire cr cate structure ir ercther mocule thet it reeds tc usee.
The mecranism aco-tea is tnat =cach mceoule crovices & fixec ferratec
gata structiuree cillec the cisratch tzcles that Lives in a fixec
oclaces Entriec 4r this agita structure are ther the acaresses cf
rcutines arc/cr cata structures prcvicea ty the mocule (anc ir sore
. cases &r ertry in tre ciscatch tatle may e a cata structure)es The
mearinc c* & scecitic entry in a cisca®*ch table is rrecefireces Fcr
exznple, tre first entry in the dicpatch *teble for any LM is thre
sccress c¢f the LM*s initizlizstior routine.

o

A rcutire whose accress 4s conteinec ir a cispetch tatley ieee a
routine thet may te callec from a rocdule cther thar the one ir which
it chysically extstse will te callec ern externel routiree Similarlys
a cata structure whcse accdress 3is ccntainec ir 2 dicspatch table (cr
which exists as ar entry or entries in a dispatch tatle) will te
callec er exterral cata structure.

L5}
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fata Structures

CATA STRUCTULRES

There s ¢ reec fcr data struc*ures trat car -e maintainec anc/er
refcrearcec ty mcre thar ore mocule. LC2ta structures of this tyce
will te referrec tc as external “ata structurcc. In scme simple
c2sesy & aiscatch tzble ertry will itself be 3 cata structure and
suck gata structures will te czllec simple cateé structures.s 2 mocile
retererces an exterral cata structure ty *incire out the accress o+
the date structure frer the arcronriate aicpatch tatley or in the
case cf sircle cat? structures ty referencinc the cispatch taole.

10
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CHALRACTES SETS e

irce the cehbiccer is cesicrec to suogcrt z nurter cf cifferert
Ltarguacess anc since rcst Lanciaces cdo not use the same character
sets as valic characters ¥n 1oentifiersy etces the interpretatsicn cf
strince irgcet bty a Lser canrot te hancled by ttre COT but must be
harclec ty incividuel L¥se In crcer tc rmaintalr scrme ccnsistercy for
users while cetuasirc rany larcuaceses the *ollcwninc arcroachk has teen
acdcctec: 9a 1

The CC ccnteins &n external cata structure, callec the Generdc
Furcticer Strin~- (GFS), that is 2 12€ character L1C strirc whcse

éccress is ir tre CC discatchk tatlee The $TF character cf thics

strirc ceonteéins 2 value that recresents the cenerdic furcticr tfor

ascii craracter coce t.

“her & L¥ wicshes to interpret user input strincse the L™ must lcok
Lp eéch character ir the user frput strira *r tke 2C GFS te
cetermire the furctian of tte user character anc then act
accerciraly. j

If 2 LM nishes tc mcetty the GFS 4t MUST use the TLC external
routine wnhcse accress is at offset ccchrs ir the CO®c cispatch
table.

€ar cocrrertation arc commuricsticr purposese it ic corvenient tc

rave a ceneric rarme tc refer tc the character that is currertly

servinc ¢ srecific ceneric furcticr. Truse while the scecitic

cheracter r2y charcey 4t canr still te referrec to ty its cereric

nare, The cererdic rare ter a ckharécter is the ucpercase wcre cf the
gereric turcticr syrbolic names eeze the nereric nime tor the

chkéracter trat is currently servinc the cererdic functicr of ar

accress licst celimeter (semjcolcnchar) is SEMICCLOANCHRR, o6

The syntclic rares for the cereric furctior values are maintairec in
the file <rswecetucceriactcef.rls znc are ~efirec *r the cetuccer
Loacere TriLse these syrtolic values are zvatlzble for all roculese
The syrtclic remes ano the mearinc of these gereric furcticrs are es
followes (the cetuccer cefault charectery ir the absence ¢* user cr LM
| mccificeticre fcr 2 cereric furcticn will 2cpeer urcer the rearing
| cclumr cel’ritec "y a Left ancle hracket (<¢) 5rc 2 rickt arcle
! bracket fallecwec -~y a semicclor (>3): Se

3
2
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¢eneric tunction
syrzeclic nere

rcrrchar
cluscrar
rinuschar
tireschar
civicecrar
lcarerctar
rcarerchar

cleckehar

*ielcchar

H

i escarectrasr
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reaninc ¢* cheracter ¢

this charzcter 4s a ncrmal character
thet can te irtercretea 4r zny marner
tFe LM chccses

<+>; the user is usinc tris character as
the erithretic acciticn oreratce

<=>; the user is usinc this cheracter as
the arithretic subtractior operatcr

<*>3 the user is using this character as the
arithmetic multiplication cperator

<*'>; the vLser s ustinc this craracter as the
Aarfithmetic divisicn oceratcr

¢(>3 the user is usinzc this character as
tne arithretic Left crounircg charecter

<)>; the user is usinc trhis character as
the arithretic richt crcugine character

<8>7 the user 4s usin: this character as a

Elock celireters cece the strinrg?
strinclfstrinc? s

stould te interpretec as cymbel estrince

in clock strincl §f ¢ 4s the current ELCCKCHAR

Ced3 the Lser ¥s usinc this character tc
delirit the filelcs of a recorct 4t the
current Lsrcuace coes not suocort reccrcse
then this character may be intercreted as
e normchar

¢sltmoce cr eccaceds the iLser is usinc this
charzcter to rezn interpret the rext crharacter
ze a depuccer hufltin vardtaoles eecey
ESCAFECHAR followec ty a °*G (ar *c) refers

tc the builtir derucrer vertatle whick has

tre value nf the last agfsclayecd cell

1e
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cerartc ‘furcticr
syrtclic nare

scacechar

ccerechar

sericclcrchar

lerrcacher

tztcker

scunccher

Lfcher

reaninc ¢t chzracter i

P L L R R e Y

<spaced} the uvser is usinc this character as
& scace craracter; tre SFACECKAR shoulc
rcrrally te intercretec as an entity
celimeter. nowevers ir the ev3aluatine cf
zccress rarce elementse twe strincs separatec
cnly by SFACECHARSs shculc te interpreted as
havirec a FLUSCHAR cetween the 2 strines

€ 4> the Lser is usinc this character as an
accress rence cdelimeter tc¢ senarate the

twc elemerts cf en aucress rarce; uncger
rormal circurstancesy a LM will never see
the COMMACHAP irm user ingiLt strincs

<3>f the user is usinc this craracter to
cerarate zdoress rances withir acdcress
Listss urcer rormal circunrstarcese. a LM
will never see the STMICOLCNCKAR 4n user
irput strince

<_>; the user is usin:z th*s character as
the cebuocer zssicnmert ctearacter? unrcer
nermal circumstancesy @ LY will never see
the LARRCACH:R in user dirrLt strircs

<tab>s the user is usinc this character tc
mean cisplezy the cell accressea by the mcst
recertly ciscleyec cell; vrcer normal
circumstarcesy 3 LY will rever see the
TLECHEAR ir user input strircs

<z>7 the uvser %s usin~ tkis craracter to
mean tack Lp to thke asrevicus cisplayec cell:
uncer norral circumstancese a LM will reyer
see the PIUNCCHAR in user irput strinzs

<lLinefeecd>i tre user is uveina this character
tc mear cisplazy the next cequentizl cell;
urcer rcrral circumstancess 2 LM will rever
see the LFCHAP in user inroLt strirncs

dcril 197¢ Frocramrers' Guice to the Zebucger
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cereric furcticn
syrzclic nare

Lzarrcwcrar

ctslasktenar

ecualcher

excrérkchar

Leausrechar

crarkchar

rscuéreckrar

slashchar

Apedl 167€¢ Frccramrers® Guice tc the Cetugcer
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reaning cf checracter i

<|>3 the user is usina tris character tc
rean aoisclay the previocus secuential cell;
urcer rorral circumstancesy 3 LY will rever
see the UFARRCWCHAR in user irput strin~s

<\>; the user 1s usinc this character to rear
cisplay ar accress Llist ir strin? modes

urcer norral circumstancess a LM will rever
see the ZSLASFCFAR in user incut strincs

<=>§ the user 4s usinc this character to rean
cisplay the value of trhe irput adcress Liets
urcer norral circumstanrcess 2 LM will rever
see the ECUALCHAR in user fnput strincs

<!> the vser is usinc this character tc rear
visplay cells as ascii values: uncer rorral
circumstarcesy a LM will rever see the
EXCMaRKCHAR in user trput strincs

<L>3 the user %s usir- this character tc
rean disclay an accrecs Llist rumerdcally:
urcer norsal circumstancesys @ LM will never
see the LSQUARECKAR 4$r user drput strircs

<?>% the user is usinc tris character to
mean tell where symbols ir an acaress Llist
zre cefirecs uncer ncrmal circumstancess 2
L*“ will never see the GM&FKCHAR in user
trput strings

<125 the user is usin: th3s character to
mean cisplay an acaress Llist as recoras:
urcer rorrnal cifrcumstancesy a LM will reyer
sce the FSGQGUAFECRAR 4r user frput strircs

</>% the yuser is usins tnis character to
rean disclay an zcdress List symbclicallys
urcer rorral circumstancess a LM will rever
cee the SLASFCHEAR in user incut strincs

14
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SCUSSIChA

&n accress List is the tasic marner in whict a user refers to
elererts ir the .tarcet process., 2asicallye an address Llist 1is
carccsec of cne ¢r ~cre cacress rances: anc an accress rarce
corsists ot cne cr two acdaress rance elements (42€s)e.

(The character thet termirates er accrecs Listy while it ray
B rccify the turcticnal use e¢f the acaress listy ¥s rot a cart of
tre acoress List itselt,)

tue tc the wide variety of cyntzcical anc serantical rules cf
cifterert larquzces for excression eyaluaticne it is nat zcssicle
cr the CD tc evaluate adcress rancese Thus mary LY externzl
rcutires tzke &s irfut the zcdresses of the 2 ARE strinas that
comccse en acdress rarce arc it is the resocrsicility of the LM to
evyaliLate tre ARFse

FCwevery ezch LY is exrectec tc ctey certair cdetucgcer stencarcs in
the evaliaticn ¢f the ARESs?

ell crarascters must be checkecd to ceterrire what ceneric
functior they 3re currently serving (see the above ciscussicr
cr craracter setcs)y

ctefcre evaluztinc ar inaivicual ARE, the LM rust call the OO
exterral rovtine whcse acaress s at cffecet cdccrca 4n the CC°*s
cisgcatch table tc cetermine the cross tygre ot the adcress rarge
it has receivecs

The fellowirc are the syrtolic nares (available to L¥s since
the cefinitions are a gart 0% the ceoilccer Loacer) arc the
reanircs ct the cross accress rance tyces:

sill -

this is an illecal accress rance

crer =
this accress rarce refers to cells ir the zccress
space cf tre tarcet srccess
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cira =

thic 2acress rarce refers tc steck frames that reflect
the tarcet orocess?® current Larcuace stete fcr stack
oriented Languaces

cter =

trtis accress rarge refers tc the formal carameters of
a rrcececure in a orccecural criertec Larguace

acat =

this accress rarge refers t~ the catchechrases fer o
grocecure in a crocecural orientea lanauage that
sucpcrts excepticnal clauses (CATCHPHRASES 4r L1053 CN
CONMTITICNS 4n PL1)

dsic =

this accress rarce refers tc the sicnal status cf the
tarcet process

cacr =

this accress rarce refers to the merory utélizatiorn of
the acacress space c? the tarcet rrocess (e.ce 8 TENEX
EXEC MEMSTAT cormanc)

if 2 specific crces type 4s rct suppcrtec by a scecific LMy it
LSt cererate the acprocriate error returr rather thanr
irtercretin: the LRE in some other manner,

ACCRESS LIET TERMINATORS 10t

The Lser may terrinate an accress List with a nurber of citferert
characterse cecerdinc cn which command he {s spoecifyinae. The
terrirztinc character 4s NUT a part of the zdaress Llisto arc is
fassec tc the CCe by the CLIy as a sepzrate earaumente. The
stripoirc cff of the terminratira character is handlec by the
selecticr rcutiress The focllowinc are the ceneric characters,
with their reanince that may be usec to terrinate varicus accress
Lists:
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cersric charscter

terriratcr

LZRRCWCFaR

o
o
-
o4
o
-
(g]
T
3>
o

EGLALCHAF

EXCVYLRXCHAR

LSGUERECHAR

CNARKCHAF

RECU/RECHAR

SLASFCHLF

~eanirc

2fter eacn Lire cf the aacress list is
cisplayeo, the user Wwishes to assicrn a rew
value tc the just aisclayec ertity

the user wishes to see the adcress Llist
aisplayec in strinc mcce

tre user wiskes tc have tre value cf the input
acoress list cispglayec tec him

trhe user wishes to see the accress List
cisplayes in a2ascii moce

the user wistes to see the adcress Llist
cisplayec in rumeric roce

the user wishes to finc oLt wnere the syrmtcls in
tre enterec accress List zre cefired

the user wishes to see the accdress Llist
¢isclayee in reccrc moce

the user wisres tc see the adcress List
cicplayec in symcolic moce
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FCR¥AL CEFINITICN 1nc

ECRLIST ¢
LORRANGE
EUILTIN &
} FLIST
WEW 3=
CaTCH
SIGAAL
FARAY
E FRAVE
FSFEC
FF
FR
Fo

CRIANGE [ SEMICTLOACHAR ADRLIST

RaisCE / BUILTIM / RECCARCSFEC

RAVE / F#RZM / SIGNAL / CATCK 7/ MEM / PLIST
APECFAR (02 / *2)
£
&
¢

o oo i mmie

wn

.o
1]
MO MW e Ul

0NN ee Mg
"
L7 N & WA LTS LI %)

CHAR (*4 /7 'm)
PECFAR (°*°C / °¢) g
APECHER (S / 9s) i
AFZCHRAR (°F / *¢) 1
EC [ COMMACHAR FSPEC 1
/ €Q /1 FT / F&
ESCAFECKAR (*F 04)
ESCAPSCHAR (°*F f) (e
ESCAPECHAR (°F *$) (*C 'e)
FT ESCAFECHAR ('F *fy) (°T °t)
Fe ESCAFECHAR (°*F "$) (°E 4 b))
RECCRDSFEC = EXFPESSICN FIELDCrAR EXPRESSICN
3 RANGE = EXFRESSICM [ CCMMACHAR® EXPRESSION
EXPRESSICN = TERM [ COPERATTR EXPRESSICA 3]
TERM $¢= ICENT /7 LPARENCHAR TERM RFARENCFAR
CPERATCR 2= PLUSCRAR / MINUSCHAR / TIMESCHAF / CIVICECHAR /
SPACECFAK
ICENT $= SLCKICMT / SMPLIDNT / AUMEER /7 BLTATRM
; BLCKICNT 3= SMPLICNT ELOCKCHAR SMPLICNT
¥ SMELICAT =
¢ strinc ccrzcseac of valic dcentifier cheracters for the
current lanavage
ELTATAM = EL / £Q / B&A
EL 2= ESCAFECRAR ('L 7 L)
g3 ESCAFECHA? (5 / *¢)
E& = ESCAPECHAR (*p / *3)
A NU¥ZER = 2 strirg cf cicits ir the current fncut mcce racix
E SE¥ICCLINCHAR =
tre character currently servinc the ceneric *‘unctior c*
serfcclcrchar
CCYNMACKER &=
the craracter currertly serving the cenerdic functior cf
ccemachar
f FIZLCChAR (=
' tre charccter currently serving the ceneric function ct
¢jelcchar

s o0 o0
mmm
n
~
m
b ]

*=) L NyMEER 3

®e o0 00 o0 oo
NSNS

NNNSNN

ESCFAECFAR (=
tre craracter currently cerving the reneric functicrn ct
escrezechar
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1 SPACECHAR :=
E tFe craracter currertly cervin: the <eneric function ct
scacechar
LPAFENCHAR =
tre crarzcter currently serving
lgarercrer
3 ROIRENCFAK &=
] tre character currertly servinc the cerneric ‘unctior cf
rcarercrear
FLUSCFAR :=
the character currertly serving the ceneric functicn of
rluschar
YI\NLSCFAR :=
the charzcter currently servinc the ceneric functicn ct
rinuschar
TIYESCHAR :=
tre crarzcter currently cervinc the zereric function cf
tireschar
CIVICECKFAR :=
the character currently cerving the ceneric furction of
civicechar

-+
>
0}

ceneric *function cf

SENANTICS 1%¢c

SFACECFAFs shoulc te icnorec except in the evaliaticn eof ar
EXFRESSICN cr atter the ®¢ 7/ '= in 2n FR

cre cr rcre SFACCCHARs separctinc TESMs ¢f ar EXFPESSICM will
te Lsec tc rezn accition unless the SPACECHARs are aajacert to
2r arithretic oceratory *c the richt cf ¢ LPARENCHAFe cr tc thre
left cf & KPARENCHAF .

IXFRESSICNs shoulc he evaluatea 4r a Left tc richt, .
rcr-rierarc*tczl ercer. Hewevery evaluaticr car be meaifiec tv
the Lse ¢cf LEAFPENCKHALFSs arad FPARENCFARS.

FLIST $= ESCAPECKAF (°2 / *2)

i Lsec as 2 srhcrthancd nctatior tc be ecuifvzlent to the previously
! tycec 4r accress Lict

iz ESCAFECRAF (v / *m)

Lsers to srow the utilization of tre acaress cpace of tre tarcet
crccess
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CATCF 22 ESCAPEZCFAR (°C / *¢)

Lsec to srow the catchphrases fcr the current framee.

SIGMNAL = FCCAFECHAE ('S / ¢s)

Lsec tc show the sicnal status c¥ the prccesse

FARLNM 3 ESCAPECFAR (°P / *c)

FF

FC

FT

FR

Lsec to chow the formal carsreters of the current frare
2= ESCAPECHAS (°F /7 *f)

FF refers to the current trare. the current frare is the mcst
recertly cisrlayec frame cr the tframe on the too cf the stack
atter the dehuarer ccnrtext s establishec (via hittine a
crearpoinrt cr startinc tc detug a tarcet process).

:= ESCAFLCHAP (°F / 9f) (3 / *0)

Lsec to show the owrer frame of the currert frame; the cwrer of
2 prccecure is fts callers the owner of # corcutine is the
rcutire that cic the operport to the corcLtire.

$= ESCACECRAR (°F 7 *f) «(°T / °t)

Lsec to show the tor frare or the stack

22 ESCAPECRAR (°F /7 %%) (%2 y g

Lsec to show the btcttom “rame cn the stack

2= ESCAPECCKER (°F 7 *f) (°+ /4 *=) [ NUMEER 2

it MLVZEC {§s rot specifiec it nefaults tc 12 no SPACECHARS rmay
rrecece “UMEER] NUMEER scecifies the nurter cf frames te rove
reletive *c %re current trarei e.ce ‘f ** §s the current
ESCFLECHARy &rc %y is the current COYMACFHAR, the FRAME: “sft,
¢t=2" woula cisclay the tframe on the top c¢f the ctacke 2rc the

rext twc freaTres tcwarcs the rcttcm of the stack ¥n the ccrtrcl
threzce
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RECCRCSFEC = ZXPRESSIOH FIELICRAR EXPRESSICN

RECCFRCSFFC is usec to recresent a field (scecifiec by the
seccrec ZrFRESSICAN) cf tre recorc ins*ance at the adcress
specities oy the tiprst SXFRESSICAS eece if pericoc is the
currert FICLICHARS then the SCCTFTSPEC: "recefld" refers to
*jelc "tlec" ct the recorec instanrce at accress "rcc"e.

ELCKXICHNT $= SMPLICMTY BLOCKCHAR SMPLICTNT

A

ELCKICNT is usec to refer tec the (lccal) symccl (specifiec by
the ceccrc SYFLICATY in tke tlock (or file) sgcecifiec by the
first SMELICATS eece 3t *% dc the current ELCOCKCHAPy ther the
ELCHMIINT: "flisfileu" woulc refer to the csymuol “csfilev"™ dn
#4le "fl",

¢S ESCARECHAR (%L / 1)

this entity =c¢s the value o0* the rast recently ccroletely
evaleetes CYFRESSICH

e ESCAPECHAR (G /7 °*c)
thkis ert*ty hzs the valuc cf the most recently ciesplayec cell
1= ESCAFECRAR (°*°2 /7 '2)

tris entity nes the value of the accress cf tne rcst recertly
cispleyer celtl

e e et oy
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CECSUSGER WICE CATA STALCTURES

vary exterrzl rcutires in the lanciéece mocdule rust mairtair certair
cite structures §r tre IC mcaou'ee They co thic efther cy calléng
rcutines ir tre disratcher (thrcuzh tre DC*s cispeatch tatle) cr by
marfpuletirc the data structures cirectly (once acatne hocwevers the
loceticr of the acata structure s cttainec thrcuch the CD*s cispatch
table)e It 4s the resconsibility ctf Lancuace rccule external
rcutines tc see trat tre tollcowine cate structires are kect current:

LSTVCIS - this ic a sirple cata structure which consists of cre
celi in the CLC cisgatch table wtichk conta’?ne the most recertly
cisclayec value

(the user rerresents this velue ty erterfrc TSCAFICHAG=(C)
LSTEACR]R - tris i a simole ceta structure whtich consists of cre
cell ir the LC ciscatch table wrkich contairmrse the value nf thke ~cst
recertly eveluatec accress rance elerent

(the user recresents this value bty enterrc cSCAFECHAR=-L)

LSTACIS = tris ¢ a cata structLre contzinirc the accresses cf the
last n cisnlayec cells

(r is currertly set te )

tlancuace reccule routdnesz maintain trds cata structure ty usinc
tre CC exterral rcutine whose accress is at ctfset ccerrc ir
tFke CC*s ciscatch teble)

(tre Lser rezresents thic value %y ernterirc TSCAFECHEF=-)
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IVEUT 4 CLIPUY MOCE RECCRTS

Mery exterral rcutirec take ag ar-vLrmerts t-e accress cf the current
frzut cr cutput mece reccrase These recorcs L3ie at the heart cf tre
cdecLgrer arc are usea tc ccoverr the way incut “‘ror a user 3s
irtercretec arc the wey outcut is ferrzttece.

The (C asctually mairtains @ cerrarert input rcce reccrd anc a
currert fnpLt mcce reccrdy Znac 2 cermanent zra a currert cutput
race recera., Zefore callirn anv LM or £SM rcutinesy the CC will
set vz the currert irput anc outout moce reccrds basea or thedr
rescective permarent vclues ancd any current rmocifiers specifiec ty
the Lcer fcr the current corrance

There exist user comrmancs t< examire anc mecify the sermarert
valies ct these reccrcse

Scth the 4rput anc cutpgut moce reccrcs are aeticcer forrattec
reccrasy arc what fclicws 3s tre LIT ceclaraticrs fecr these reccrcs
arc ar exclanatior ct tne pcssitle vealues ara rearing ct the
incivicLal fielcs.

tall the fcllowirc symtclic cefinitions are 2 nart cf the debugcer
Lloacer &rc are thus available tc all L¥s.)

TrE INFLT NMCCE RECCRC

tinrcce) RLCCRD
frlarz[S 1,
iclarzl2],
iracixCS1],
ftrccels 2,
ftytesizel6:,
irramelifCSESCIN

rcssinle

‘telc values meapire

-eeoee R X T X 2 ¥ 3 - - e

irtlarc this tielc srecitfes what the current Fich Level
Lzncuace fcr irput isi defe it the currert Llevel
af Llarcuace ir uce (a-~ specifiead by 'fclarc) d¢
Fdchlznuuanes *her user irout shoulo te
cecnsicerer o corforr to the semartical zrec
syntactcal rules of tnic tich level larcuace

12a

12t

12¢
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irtere

jclar:z

icltarc

jracis
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rcssi=le
values
L1C
catal

fcrtrar

eepl

3
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reanirc

the currert kriok Level Llarguage
in use is L1°

the currert nich level Llarguace
in use is COZCL

tne currert hich Level Larcuace
in use 1s F2RTRa2N

the currert kRich Leyel Larguage
in use §s ECPL

the currert hrich level larguace
in use ¥s FL1

tne currert hich Llevel Larguace
ir use {s JOVIAL

tris fielc specifies what level 0% lancuace
chould be usec tcr the interpretation ctf

user input

machine

assertly

krdchlanqucce

3 rurher

the currert Level of Lancuage in
use is machine Lancuace

tte currert Level cof lancuage in
Lse is ascembly lancuace

the currert Level of lancuage in
use %¢ the current hich (evel
L2nguaae

all nurerdc 1rcut shoulc te
intersretec as teirg rurters 4n
tre bace cpecified ty this field

thie tielc scecifies whzt the current fnoLt

mace is

trcurlanc

user irnut s rula he
internrretec zccoraine to the
currert Lzroguasce sreciticatiors
of fielas dclarg and drlarg
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‘tytecize

jrrane
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ccsesitble
velues
mcscii
b DT

trracso

trflca

troyte

a nurcer

~nN
w
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reanire

Lser frcut shoulc te
intertretec as ascii values

tser irout sheoule he
irtercretec as sixoit valies

1)

Y. et sl
tec

in

n

D

ar~

r e ule be
v raaix

[ 3]
" o
» 0

a

W

user incut shoulc te
intercretec as flcating
rcint purters

user iraut skhculc te
irterrretec as succescsive
cytesy, with puch tyte havin: 2
tytesfze cc srecifiea ty
ihytesize

cytesize tc use i¢ the current
irput moce is tmtyte

currertly unusec
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THE QLTFUT »2CF RECCKRC 120
(cutmcce) #ECORC
chtarz(3 2,y
aclarcl2l,
cracixf 52,
ctrccelS 2,
ckytesizelel,y
asymacrli 1]y
crraneCACCRESS IS
possitle
fielc values reaninc
) cklare this fielc scecifies what the current kRich Level
3 Llanguace fcr cutrut 353 f.es §if the current
Level of lancuace in use (as specifiec by
oclanc) is hichlancuacey then cutput shoulc te
fcrmatted to conform to tre syntacical and
semanticzl rules of this Fisk Llevel Larguace
crlarc L10 the currert hich level Llarcuace
in use 4s L1C
cctol the currert hiach level Llarguace
in use 1s COEOQL
tertrar the currert hich level Llarguace
in use 1s FCRTRAN
bepl tne currert hiaoch level Llarcuace 1
irn use is BCPL
pll the currert hich level Llarguace
| in use 1s PL1
? jovial the currert hich level larcuace 3
| in use §s JOVIAL ;
celare tris fielc scecifies what level of lancuace %
shculc be usec tor the fcrrattina ef ecutnut {
cclarc rachine the currert Level cf lancuace {n
use is machine Llarcuace
:
A




fielc

y ecoee

crecix

ctrcce

ctrcce
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necesible
values

sssertly

richlarcuece

a nuater

“ro-pamvers® fuice t~ the Cebuccer

ceneral Infermation
Ircet/Cutrut Moce Reccras

~a3ning

the currert Leyel o0f lancuace in
uce is ascsembly languace

tke currert Leavel of Lzncuace in
use is tre current hich
Level Llarcuace

5Ll numeric cutout shoulcd te
formattec 2s rumbers irn the tese
ccecitiea £ty this ftiela

tris fielc scecifies whkat the current cutzut

mecce is

trcurlanc

trascid

trsixbtt

tmracse

trfleat

trryte

trnureric

tmstrina

user cutntt shoulc be ferratted
zeccorcin: to the currert
Lancuace specificaticns cf
fielcs oclanc anc ohlang

user cutpiLt shoulc "e formattecd
as ascii values

user cutcLt shoulc he ferratted
as sixbit values

user outgit shoulc be faorratted
és racix 5C values

user cutcit sroulc be forrattec
as flcatirc rcint numters

user outott shoulc te forwmattec
as succescsive bytesy witr each
tyte haviro a bytesize as
specifiec ty cpytesize

user cutput sroulc te formatted
rumerically as nurbers ir the
tcse specifiec by oraaix

user cutnout shoulc ne fermezttec
strinas ccrforrinzs *o strinc
ceta tycecs 0¢ the current hich
level larnzuace




ctytecsize

tceil 137¢

ccssisle
values

tmrecorqa

trlist

tmarray

trecual

trcuesticr

¢ rumter

SCCLE2N

nurericzally

ACCress

Erocrarrers® Guice tec tre [etuccer

Jeneral lrfcrration
Incut/Cutnut “oce Reccrds

rezninc

ucer cutccet s-oula be fervattec
zs instances cf the reccrcy
remec by the strirc scintec teo
Sy ornameqy ccnfarting to reccrc
gata tyces of the current nich
Level Llancrage

user cutpet shoulc pe formatteo
as Llicsts cenfecrmire tc List

cata tyoes 0f the current hi-b’

Level lanciace

user cutpit shculc be ferwattec
s arrays caorforring tc¢ array
cata tyces of the current hi.*
Level Llarcuace

tris cutzcet mcae reans tc tell
the yser the rumerdic valie ct
input adcress Llists

tris cutcLt mcde reans tc tell
the ucer 4n which block ar drcut
symhcl (z¢ part o* ar 2acress
List) 4s cefirecd

cytecize t¢c use §f the currert
cutput mcce s trmbyte

14 tris fielc is TRUTe trer

cisnlzy acecresces zgc & sy~cef
clus 2n s*fset (as ciscussec
slsewherel; 4 tric “%eld ic
FALSZ e ther cdisclay sccrasses

the L1? strin~ sointar *c ty
tads fielc 4 the name c* thre
recorc¢ cecscrintor teo te ycec
if the current outnut mcce ic
trrececrd
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1e Apeil 197°¢ crczram~ers® Cuice to the Cetuccer
Ceneral Irfcrmation
Cercutires

CCRCLTIANCS

Mery o* the rautires usea dir vaorious rccules are caroutines (as
acocsec tc crccecures), ALL ccroutines ccnforr tc cetucaer
stzrcarcse i1eee L1T starcarcse with respect to invccetione arcurmert
nassirc arc recult returninae =na ceneral flow controle Ir acciticn
tc thece cebuccer fcrratse most exterral ccroutines corform to the
fcllcwirc vsacze ccrventiors:

wher they are CFLZMPCRTec they are cassec scme (cr nc) arcumerts
that reratn valic fcr tnis instance of the ccrcitines

The FCFT ENTRY ccce for a8 czcroutine coes scne iritializaticr coce
(eece cceninc ot other oorts) trat is velic for this instarce ct
the ccrciutire arc tren aces dts €XIT PCALLS

he ercuventc are returrec tc thke owrin. routine 4n *he EXIT PCALLS

The resctlts specifiea in the £XIT PCALL (cr a3 termiratinc PCALL)
chrese teccre tre arcuments for the first (cr nTH) cycle cf the
corcLtires

t2 cycle is ccnsicered tc start after the EXIT PCALL cr after
tre FCALL that terminates a cycle; & cycle is consicerec tc
terrinate wrken the ccroutine (cr some rocLtine on the
ccrcrtire®s ceralt) cces a FCALL to the ccroutine®s owner with
the first arcumenrt returrec tein: 0.)

Lstvallyy orie of the arcurerts for a coroutire is tre acdcress of an
cutcut strirc tc pe fillea in with one Line ct informaticn fcr the
Lsers

The ccrcutire writes this naLtput strinc «ittk one Lire of
infcrration eanc then PCilLLs dtc owners

Tre value cf the first zrzument in this returnin~ PCALL s
irtercretec ir the follewinc manner:

I+ the valire 4s creater trhan 0e then tke outrut strirc
sktculc have a carriace=-return Lirefeec secuence apgercec to
it arc ther it sroulc te rresentec tc the users the
ccroutine has not com:cletec a cycle yet arc exnects tc be
PCaLLea arc3dn (with nc new arcumerts) to contirue dts
ceerrations This type of return will te callec a pecsitive
rcturre

14 the value is less tharm (o ther the cutifut strirc skecule

29

13a




1¢ agril 197¢ FProcrarmrers® Guice tao the Cebuccer
Seneral Infcreation
Corcutires

hzve 5 stacey folicwec hy the assicn=ert ccerator characters
fcllrmea ~y several s-dacess znpercec te it anc ther 4t
snculc oe cresentegc tc the user? the ccroLtine has nct
cenpletes 2 cycle yet anc excects to e PCALLed acadn to
ccrtirue its cperatfors rowevers ir this casee the ccreoutine
ustally exrcects to get 2 rew arcuments returned as results
nt this FC2LLe This type ot return will e c2llec a
recative returr,

These 2 new aroumerts usually ccnsist cf the accress of a
(sctertially NULL) rew value strirc (or FALSE if the user
dic not srectfy a rew value)y ana the acdress of a
current incut moae reccrd to tec usec tc interpret the rew
value strinc, :

14 the valie is ecua! tc Ce then the cerauvtine has ccrpleted
a cycle? it the cutput strinc has a8 ncr=zera lencthy then it
(the ocutcut string) iz ccrsiceren to ccntzin ar errcr
messzye tc be presentec tc the users At this tirmes the
ccroutine is reacy tc accect rew arcurents to start 2 new
cyclees Tris tyope cf return will te cellec a terrinating
returr or ¢ € return.

A o s 5 2
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1¢ Acedl 197°€ Frosrarrers' Guice tc the Cetuccer
“eneral Ir¢crmation
sereratinc “ocules inc The Tebtuccer Lcacer

CCNEFOTINCG MOLLLES ART THEZ CEZUGGCR LCaZER 14

Tre fcllcwirg ziscussicn 4s srecitfijc fcr cererztin~ mccules agesicrec
to rur Lrcer TEZAEN. Fcwevere the crircipoles irvolvea are the same
recarcless cf what cperatinc syster tte CC will oe run uncer. 14z

v T —rT

Backerc mcciles are TIAEX SSAVE files that are "CET"tec at thre
accrogriate tivtee. 18-

E The basic secuerce cf evernts tc generate a mocile is (TENEY EXEC
| cormancs zre ir uprer case’: lac

GET the cecLcoer lLoacer
REFATER the cetuccer lLcacer

gfve the cdetucoer lLcazcer ccrrarc tc start Lcadinc at the aacress
agercpriate tor the mocule 2eirc cereratec

Lloac tne relccatsble cinary (rel) files that corprise the rccule
tedre cererctec

TS

terrirate Lcadirc

it cesiredy enter THFNEX COT &nd nerform an} cre=-savirc
initializaticn cestreacsy eene savinc the symbtcl table pointer 4n
the ciscatct table tcr the rcdule

B

SSLVE tre orcper ceces fcr the rmodule or the a2pcropriately rarec
tile

Tre decuccer Lcader is a versticn cf the SAFELCR subsystem that has

beer usec tc lcac several rel files cf cerucger-wice ircortance arc

ther scvec awaye thus mekinc the cefiritions ¢t throse items cefirec

| ir thece pre=lLcacdec files available to all mocilese. The cebuccer

| Lcacer ccntaine the cetinitions fcr the focllowing (see the arcencix

fcr 3 cetailec ceccrictior cf these cefinitione): 14c

ce-Lccer=wice cefinitiorse

the L1 runtime environment (for tre aetuacer ciscatcher anc arny
cther mccules written 4n L17)y enc

Pt

the cenuccer frcrterc tc tackene ccrmunicaticn -ackage,

Ir cracticey it 1c rather simnle tc make = versicn cf the 3secucger.
A user rerely ecits the MLS file CLNFIGeVLEe which contadins certadr
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1 Loetl 197¢ Procra~rers® Guice to the Debuccer
fenerzl Irformation
tereratine Mocules ‘rd The Cebuccer Lcacer

selt-eyicert csuitches drcicatirc whkich tyce of cenuccer 1s tao te
corticirecse (Currertly tre user cén ircicate shether cr nct 2
stezrcalcre verston cf the aebuccer §s cesirecy ie€e9 by incicating
that ~rly cre CS¥ zrc crly ene LY 1c cesirec = a2anc this is the case
for tne L1C arc JOVIAL versions of CAC,! Tre ctser ther runs the
TENEX crccoréeme PUMFILe anc specifies as tre incut file either CANLRUM
(tc meke zr L1C verstor cf ZTAT) ar JCaCeRUMN (*c make & JCVIAL versdion
of CAT'e These prurfiles will cause the sutricsion of 2 tatch ict
that will téke zcuertace cf tre NLS LIZRARY Sutsystem tc compile ard
Lcec tre 2cprerrizte version ot the cebuaiere.

TR A
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1 Azgedl 197% “roaramrers® S5uice tc the Tetuccer
Frcgrarrerc® Zuice To The Ceburcer Cisgatcrer
Irtrccuction

PROGRAMMEFSY ZUICZE T4 Thke CE-LGEF JISPATCHES

The cezuccer cispatcher (CZ) is thet wmoaule of the cehicer that s
resconsitle fcr corrurndcation with the cecuccer frcnterc arc feor
gisgatcrinc ucer recuests (race via the cezucner frcnterd) tc the
aocrecricte rcetines ir Lancuare a2rc/or cceratire system mccules (LMs
anc 0S%s).

4her - Lser recuests 2 scecific cetuccina functicn (thcuch her
irteractinr with tre CLI (Commara LarZuace Interoreter) and the
cecuccer cramrar)e the CLI trarslates the user®s recquest to 2 recuest
or the cetucoer dackerce The cebuccer ciscatcter ‘s that mccule ir
the desuccer cackers trhat will recefve this recrests The T2 will
ther czlLL tne agprezriate rcutinefs)y in ¢tnhe zrcper LMy 0S¥y arc/cr
OCy tc gerfcrn the specific actior anc possibly te cbtain results
tSét will trer rte returnec to the CLI %o re presentec to the usere.

T
(€]
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if Agrdl 197c SErccranrers? 5uice tc the Cebuccer
Frocrarrers® Cujce Yo The ~ebucger Cicpatcher
srese Structure 2rc Cneration Cf The Zebuccer Cispatcher

“9CSS STALCTURE LMC CPERATICN CF THE CEcUGGER DISFATCHER 16

The ceciLccer ciscatcher consists tusically cf & aiscatch tatley

routines trat will te callec oy tre CLIo rcutires anc cata structures

that will te ccllec arc referercec by cther mocules 0% the cetucger
(hereafter referrea to as external routines arc cata structures)y anrc

any rcutires ara ceta structures (Fereafter reterrecd to as supper?t
routines erc cata structures) reecec for the siupgort of the aktcve

routines arc ca*ta structures. léa

* ! (Tne CC alsc certains the ccce for the suppcrt cf the

: corrLrdicatior ocrectocels for freontenc-nackene corrunicaticne the
runtire environrent tor the hichlevel Llancuéce Lsed by the
cecLccer itselfe arc certadr alctal data declaratiors that are
elways evailable to 2ll mocules of the cetuccers)

User recrests fall rcuchly intc thre focllowinc cztecories: 162

1) recuests tor ections thaet are both Larguizce 2nd cperatire
system incderencenrt that cause a state chance fn the cebugcGers e.ge.
the Lser hac beer cetuagin¢ Lsirg Languace »y arc hence the x LM
Fac teer loacece anc now the user wishes tc use larcuaace Y, and
thus the Y LM rLst Ee Lcadec (atter civincg the Y LM a chance tc
clear ug)s

¢) recuests that are toth Lancuace and cperetinc system
fncecencentes ees what is my current detucsing state?! anc

1) recrects thet are Llsncuace znc/cr operatinc systerm cerercente
eee cisclzy the cortents cf cell N of the current taraet process
in the current hrian level lzrguacge.

Eack c* trese typee of recuests are hanclec ty the CC *n a slichtly
ditterert cznnere. 16¢

tThere 4c rc forralizaticn within the cetucczer with rescect tc
recuest types, This discuscion of reaquest types is merely a
recrerisr fcr cccumentation corrunicaticn curposes tc cive a
feelirc for how the cetuager workse)

(Ir fzct whrat harcens is the followinc: & user makes a recuest
via tre CLIs anc the CLI ther calls the relevant procecurets)
ifr tFe cenuccer Sackends The nzckend prcceaures ther cispatch
the reaLeste. Various user recuests ~ay call the sare backerc
crccecurey cr a singcle user recrest may call several tackerc
zrccecurese)




rerAerd 0 197S Frccrammers' fiuice tc the Zebtuccer
Prccrarners® Cuice To The Cekhuccer ZTisgatcter

~

“ress Structure &rz Jceraztion Cft The Teburcer Cisrztchter

wher %re JLU receives a type ¢ recuest from tre CLIe« it rerfcrms
whatever sctior is recessary tc satisfy tha recuest arz ther
returns to tke (LI« potertizlly returrinc strincs tc be cisclayed
to tre Lser. -y the very nature o0t tyce 2 reaquestss the CO is
gcle te szrisfy trhese recuests «ithcut calldinc zry rcutires in &
LY e¢r QC¥%e After tre CO has returnec tc tne CLIe the type 2
recrest car e ccnsicerec tc have neen cemnletely satisfiece

wher the CU receives & type 2 recuest “rom tre CLIs the follecwine
tycical secrence cf events w»ill cccur:

the CC will Lcok in the current approprizte (L™ cr CSM)
cisceztck tatle tc cetermire if this type cf recuest is
succcrtec by the current L* cr QOSM.

1f ¢3¢ recuest %s not su=gcrteds ar coprcepriante errcr
ressare strinc will ke gereratec anc returrea to the CLI to
te nresented tc the users anc this recuest car be cersidered
Cvera

tre CC will zerfcrn some syntacical ancd cemarntical checks aon
tre argurentc for this recuest and will ccnvert them to
irterral cebuccer formate

1+ the arcumerts are invalic or illeczle then the 20 will
either gererate an acororriate error nessz2ce strina eara
returr to the CL! (arc this recuest céer 5e corsicerec over),
or tne OC will interact with the user (via the CLI) tc cet
velic areurents (and the recuest will rroceea normally)e.

trhe CC will tren invoke the approorizte LM or 0S® reautire(s),
wrcse aacress was obtainea frcm tne acprcpriate dismatch tatbtley
tc setis*y the recuest. (see the dicscussion elsewhere fcr
irvckin. seuLerces,)

tre irvcred rcutine will perform its tunctior anc tren returr
te- the CCy zetentially returrineg strincs cf informaticn (which
Téy te error ' 'ssaaces) tc be passed cn tc the user,

tre CC will tren return to the CLIy cass®ra a2lon~2 any strircs
cererzter by the {nvokec routinees anac this recuest car be
ccnsicerec overe

tir fzcty if the $nvoked rcutine 3¥s 5 corcutine, the abcvue 2
stece mav re repeatec a numcer of times before the recuecst
ie firdicshecs)

g TN SO AT, Sy
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1€ teribl 1976 €rcararters® Guice tc tre Cebuccer
Prourarmers® GCufde To The [ebucger CZispatcher
“rcss Structure 2rc Czeraticon Of The Cebuccer Cispatcher

wher the CI recejves a tyde 1 reauest from the CLIy 2 corbiraticn
cf the ztove ic likely tc nappere A tyciczl tyce 1 recuest micht
te ttat tre user wishes ta crance the righ level larguage that is
teirc used s the currert 3Srplerertatior larcuaces This recuest
waulc céuse the current LM to te unloacedy 2rc a new LM to te
Llcacece 2ut cefcre a LM car be unlcadece its terminaticr rcutire
(§¢ cre exicts) rust Ze called: a2rc as scon as a new LY §s lcaceas
its tritialization (if one exists) routine rmuLst te callece
Fcwevery the actral Lloacing enc unlcacine ot the LMs are furctions
Fanclec entirely by the CC.

Ar dmrocrtart cert of the cetugcer cisgatcher ¥s its cdispatch tetles’
Tre aisgatch tetle contains:

zccresses of external routiresy anc
accresses of external cata structuresy and

in scre instancesy a cispatch teble entry {¢ itself an external
catz structiures (2 dispatch tatle entry thet is itself a cata
structure will ce called a simple data structuree.)

Toe perfcrr $ts functione @ LM cr CSY routine rzy fincd 4t necessary to
caltl rcutires crovicec ty the CDe cr to refererce cata structures in
the CCe Tc cc sos the LM or CSM rcutire will oLse the NC cdispatch

table arc czn thus call or reterence routires erd/cr cdata structures
trat it cces nct crcvice ftselt.

l16c
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1e“Aeril T97S FPrceranrers® Guice to the Cebuccer
Praograrrers® Cufce To The Cetuccer Cispatcher
Generatira The (ebuccger Cisgatcher

SEXERATINE ThE CEZUGGER 2TSPETCHER T

Tre fallcairs ciscussiun is scecific fcr cenerztinc the detuccer
; ciscatcrer wocule cesirrec to run uncer TEANEX, However, the
crirctcles invclvuec are the sare recarcless of what oseratiry system
- tre CO will De run uncer. 17a

The secLerce ¢t everts to cenerate a L2 s (TINEX EXEC comrancs are
in upoer czse): 17"

Lsirc ALSe ecit the file CONFIGONLS to insure that the switches
rPave the correct value

at tre TENCY EYCCe run the crocrar RUNFILe cscecifyirc as the dirput
tile the file LCACFESRUN «= tric will progerly compile and Llcaa
the cezucoer FEZ

at tre TENEY EXSCe run the cro=oram FUNFILe cgecifyira as the 4ngut
f4le the file LIACLERSRUN == this will prccerly cempile arc
cersrzte the decuccer Lloacer

at tre TFNEY €YECe run the crocoram RUNFILy cspecifyinc as the i{nput
tite the file LCACDDSRUN == tnis will orocerly corcile anc
cenerate the detuccer TOC mccule

1
3
|
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cecimal
otfcet
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11

11

12
13
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£1919% Frc~ram~erc?' Gyice tc the Cebugger
“uize Tc The Tebuccer Ciscatcher

The CC Cispatch Tatle

£ JISFATCEF TAELS

Many cf the entries 4n the 0D°%s gispateh teztle are copies af ertries
in the CS¥*c zispatch tabley cr pcinters irtc the (SM*s dispatch

Trase ertries are cooiec fro~ the CS™*s cisratch table after
is initializece
to know atciLt the CS™ cisratch tatle ano thus crly have tec ceal with
cne ctisgatch

This is ccne so thrat LM rcutines cc nct have

tacles Yeeee *the CC®s céspatch tatles

The syrtclic offset names for the entries in tte 0OC dispatch tatle
are cortairec ir tre file
ccntairs trese cefirttions.
¢4rst ertry ir the cisgatch tacle.)

COTCSFeNLSe Alsos tre cebuccer Llcacer

thcte that an offset 0% 0 refers to the

symcelic

ctfset

rams reaning

cciosi see QOS™ osinfi
ccsyTp cee OSM ossyme
cctcwosr cee 0S¥ ostdwcsnm
ccrnt cee 0SM osrnt
cectirdt see CSM ocstinit
cctawtl see OS“.ostcut(
cctrrtr see OSM estrntr
ccbcote see CSM ostpte
ccmsta see OS™ osrste
ceralw see CSM csrdlw
cercrw see CSY csrdnw
ccstat see CSY csstat
CCurlw see OSM oswrlw
CCWrlrw csee OSM oswrnw

18
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cecimal
offset

14

1€

15

16

symzcltc
ctfset
rame

ccsrcm
ccgefs
cesnts
ccalcs
ccrels
cerrkbrk
cecintrk
ccecesacr
cecccoe
ccostc
cestce
ccec
ccccesm
ccesta
ccfeta
ccfsev
caosiah
ccsvec
cclare

ccacrc

s ) 2 A 5 TSI . B8 o ST A

tcril 197¢ Procrammers' “uslce tc the Jetuccer
Procrarrers® Guine To The Zeruccer Cispatcner
The ¢ Discatch Tatle

reaning

see CSW
see (SV
see (OSM™

see (CSV™

sce CSM
see GSM
sce CSM™

see (OSM™

see CSM
see (CSM™
see CSV
see QOSM
see CSM
csee QOSM
adcress

maxirum
accress

ossrcm
oscote
osscts
osalos
osrels
asrmtrk
osinork
escsacr
nscpec
cscntl
csstoce
nsco
ospAwcsm
osesta
csfsta
cstfsav
osien

ossvec

ot the current L¥'s césratch tatle

oftset value for symbeclsc
cisplays
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162

1e2
| 169
| 173
171
172

173
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symtclic
ctfset
rame

cnlste

rcccca
ceechrt

zcerrs
ccarnc

cclaval
ccafrk
ccclr
cceccem
ccatlitbl
cchrtrd
ccctccel
ceenre
ccich
ccatire
cccich
cexccekh
ccf;yc

cckrree

agrit 167¢ Prccramrers? Guice tc the Cebtucger
Prccravrercs® Suice Tc The Tebugcer Ciscatchrer
The DT Cisoatch Tecle

meaning

value cf the Last evaluatec accress
rance elerent

accress c¢cf C0's cecoane adcress rance rcutire
accress cf GFS data structure

accress CC rcutine for chercire GFS
cata structure

accress CC routine to manzce LSETSCIS
cata structure

Llest cisglayee value

cefault search mask

RESERVED FCR FUTURE USE

current LV

current CSVM

accress ot tccl taole

scdress cf DIREC chair

acaress cf currert tcol TCCLREC

accress ¢* current fork TCCLREC

hichest used IDH

acdress cf prccecure to cet a tool reccrc
accress cf procecure to cet an IoH
accress cf YCREC cnain

accress of preccecure to free an ¥CREC reccrc

acaress ot orccecure to kill a ~rccess

40




symrolic
crfset
reme

cecretrstr

cccetcesc

ccaeteres
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Acrdil 197% Frocramrers® Guice tc the Cebuccer
Prcararmers? Suice To The Cebuzcer Ciscatcher
The CC Discatch Tatle

meaning

accress ct prccecure to printina
recresentaticn for a charzcter

accress ot orocecure to cet GFC
chzracter for a function

accress ot srccecure to cet the acdaress
2t which a breakgoint is cet




ie 2srfl 197% Srocranvers? Guice to the Cetuccer
Froorarrers® Suide Ta The Lepuccer Cispatcher
Ceteil Ciccussicn: €ntries In Tre CC*S Ciscatch Tacle

CETATLES CTISCLSSICN SF EACK ENTPY IN THE CC®S CISFATCH TAELE

Trie secticr will ciscuss in cetail each entry in the NC®s cdiscatch
tecclee Zach ertry wnill be ciscussec uraer its syrnolic offset nase.
Trcse ertries that are cocies cf ertries in the 0S¥ aispatch tatle
will nct e adiscuccsed keres dut are ciscussec ir tne acecropriate
scctiar ct this msncLal later or.

cdclanc

entry tyce - aaccress of a cata structure

cata structure rame = LANDSF
cata structure Teaninc -

ttis is the acdrees of tke Lznauage rmodule's ciscatch table
cata structure tyoce -

tris cata structure is cnmposed of 30 wercs

gcéacre

entry tyce - sirzle data structire

catz structure reme = MAXOFFSET

T T R T

cata structure reanin: =
1t 2ccresses are beinc cisoleyec as a syntol rlus an cffset,
ther 4f the ctftcet 1s greater than the velue of this cells the
gccress shoulc te disclayeoc numerically.

en———

cate structure tyce =

*p4s cara structure cons*ste of the sincle werc in the CC
ciscateh tatle

42
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‘ i dclete 19d

entry type - sircle cata structure
cata structure name = LSTEACR
cata structure mearinec -

tFke velue of this deta structure is the value ot the Lasst
ccrzletely evaluatec accress rarce elemert,

ca*a structure tyce -

tris cata structure consists of the sincle word *n the CC
ciscatecr tacle

cfscussicn -

Tris cats structure shoulan te ugcatec hy the LM every tire 4t
evalLates an zodress rance elerent fcr whkich it 4s meardircful
tc vccate this cell (eecas it is rot reanircful tc upcate tnis
cell a2fter trhe evaluaticr of an ARE that corresponds tc the
tercet nrccess® sicrnal status)e.

it o et
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ccceca 1%e
entry tyge = preocecure acdress
crzcecure furcticn (brief) -
Tris prccecure is usec tc determrine the cross type of AREse
wher callec =
Tris rrocecure will be callec by any CUCe LMs cr OSM rcutine
trat evaluates AREs tc aeterrine the gress type c¢f the ARE
tefcre 1t is evaluatec,
grcunents -

1st zrjurent: the aancress of the first ARE string

Zrd arcurent: the accress of the carresgcrding seconc ARE
strirc

results -
1st resutt:
g2 value ircicatinc the grecss type of the acdress rance
errcr ccrcitions =

tris procedure will returr ar jllegatl grcss type cn ary errcrs
trat it cetects

ciscussicn - !
Sefere any D04 L¥e cr 0S” roLtine corpletely evaluates ar ARE.
th4s rcutine rust te called to ceterzine the gross tvpe cf the
ARE. T+4s prececure thus grevices fcr uriforr interpretatior
c* LREse If an ARE ¥s fllecal or jnvalice then this crccecure
will return & crcss tyoe inatcating thice.
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